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MOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Havyajga MaTeMaTHIECKOTO
aHaiau3a» 0a3oBoro ypoBHs s oOydaroutuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DeiepanbHOrO rocyAapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEeIbABISIEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHMIO, W TPATUIMM POCCUHCKOIO
oOpa3oBanusi. Peanmuzanus mporpaMMbl OOECTICUYMBAET OBJIAJICHUE KIFOYCBBIMU
KOMIIETCHIIUSMH, COCTABJISIOIIMMU OCHOBY IS CAMOPa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMsl, LIETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUUYHOCTU OOYUAIOIIUXCSL.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYeCKOrO aHaIW3a» SIBISETCS OJHUM W3
HauOoJjiee 3HAYMMbIX B MPOrpaMMe€ CTapuied IIKOJbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO0ecreurnBaeT HWHCTPYMEHTANbHYIO 0a3y Uid HW3Yy4eHHs] BCeX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
abCTpaKTHOE MBIIUICHHUE YYalllMuXCsl Ha YpPOBHE, HEOOXOIUMOM JJisi OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca y4alllhecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (OpMyJIHPYET CBOM TOCTIXKEHUSI B MaTeMaTU4eCcKoil popme.

Kypc anredpsl 1 Hagasl MaTeMaTUYECKOr0 aHAJIN3a 3aKJIabIBAET OCHOBY JJIs
YCHEIIHOTO OBJAJCHUS] 3aKOHAMU (PU3UKH, XUMHUHU, OWOJIOTHUH, IOHUMAHUSA
OCHOBHBIX TEHJCHLIMH SKOHOMUKM M OOILIECTBEHHOW KW3HH, I[O3BOJSET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XU3HHU. B TOXKE BpeMs OBIIaJICHHE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaTeMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPKJICHUS, UCITIOIb30BaTh 0000LIEHNE U KOHKPETH3al1I0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIUIEHHE. B Xxo1e nzydeHus
anreOppl W HayaJl MaTeMaTHYEeCKOro aHalM3a B CTapllied IIKOJe ydJalluecs
[IOJIy4arOT HOBBIM ONBIT pPELICHUS MPUKIAJHBIX 3aJ1a4, CaMOCTOSTEIBHOIO
IIOCTPOCHHUSI MATEMAaTHUYECKUX MOJEJEH pEeajlbHbIX CUTyalUl U UHTEPIpPETALUU
NOJIyYEHHBIX  PEIICHHUM, 3HAKOMATCA C  NpUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTENM B TIPUPOAEC, HAyKe M B MCKYCCTBE, C BBIJAIOIINMUCS
MAaTEMaTHYECKUMU OTKPBITUSAMH U UX ABTOPAMMU.

Kypc oOnagaer 3HAYMTEIbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4yeOHbId maTepuall, CrocoOCTBYIOMIUNA (OPMHPOBAHUIO
HAYYHOTO MHPOBO33PEHHS, TaK W dYepe3 CHeuu(uKy y4eOHOH AesITeNbHOCTH,



TpeOytromen CaMOCTOSATEIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEIbHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 34 IOJIyYE€HHBIN PE3yJIbTart.

B ocHoBe MeTonuku oOOydeHHsT airedpe W HadajlaM MaTeMaTH4eCKOro
aHaJIu3a JISKUT JIEATeIIbHOCTHBIA MPUHIIUI O0yUYEHUS.

Ctpykrypa Kypca «Anredpa v Hayajia MaTeMaTUYECKOr0 aHAIN3a» BKIIIOYAET
CIEAYIOIIMNE COAEPKATEIBbHO-METOAUUECKUE JIMHUK: «YHCna W BBIYUCICHUSY,
«Dyukuuu  u rpaduku», «YpaBHeHUST W HepaBeHCTBa», «Hauana
MAaTEMaTUYECKOTO  aHanu3a», «MHOoXecTBa UM JOTMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOANYECKNAE JIMHUMA W3Y4YalOTCd Ha MPOTSHKEHUH JIBYX JIET
oOy4eHus: B CTapIIei IIKOJIe, ECTECTBEHHO JOMOJHAS APYT JApyra U MOCTEIICHHO
HACBIIIAsICh HOBBIMM TE€MaMM W pasaenamu. JlaHHBIA Kypc  SBIISIETCA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e CoJep)KaHHe HECKOJIbKHX
MaTeMaTUYECKUX JTUCIUIUIMH: aareopa, TPUTOHOMETPHS, MaTEeMaTUYECKUIN aHATU3,
Teopust MHOXKeCTB U np. [lo Mepe Toro kak ydJammecs OBJIaIEBAarOT BCE Ooiee
MIMPOKUM MAaTeMAaTHYECKUM ammapaTroM, Y HUX MOCJeN0BaTeIbHO popMupyercs u
COBEPILICHCTBYETCS YMEHHUE CTPOUTh MATEMATHYECKYI0 MOJEIb pPEajJbHOU
CUTyallud, TPUMEHSITh 3HAaHMS, TOJy4YEeHHbIE B Kypce «Aisredpa W Hadaia
MaTeMaTUYECKOr0 aHalini3ay, JJisl PEIICHUsI CaMOCTOSITEIbHO CPOPMYIUPOBAHHON
MAaTeMaTHYE€CKOM 3a/1aul, a 3aT€M UHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

ConepxaTtenbHO-MeTOANYECKas TUHUSA «YUuciaa U BBIYMCIEHUS» 3aBEpILIAcT
dbopMHpOBaHKE HABBIKOB MCMOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOHM mikojie. B crapmiel mikose oco00oe BHUMAHHE YACISIETCS
(hOpPMHUPOBAHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIONINX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alKCH JICUCTBUTEIBHOTO YHCIA, YMEHHUE
palLlMOHATIBHO BBINOJHATh JEHUCTBUS C HUMM, J€JIaTh IPUKUIKY, OLIEHUBATh
pesyabTar. OOyuaromuecss MOJy4YaloT HaBbIKM MNPUOIMHKEHHBIX BBIYUCICHUMH,
BBITIOJTHEHUS JIEUCTBUUA C YMCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (dopme,
WCIIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKCHUMU.

JIuans «YpaBHEHHS W HEPABEHCTBA» PEATM3YETCA HA IPOTSIKEHUU BCETO
oOy4yeHUs: B cCTapuied IIKOJIe, IMOCKOJbKY B KaXXIOM paslieiie IpOorpaMmbl
NPEAYyCMOTPEHO PEIIeHUE COOTBETCTBYIOMMX 3aaad. OOydaromiyecsi OBJiaJIeBaoOT
Pa3IMYHBIMUA METOJIaMH PELICHUS LEJbIX, PAlUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loirydueHHbIE yMEHUS NCHOJIB3YIOTCA PU UCCIIEI0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/lad U 3a7ady Ha
HAaXOXXJICHUE HauOOJbIIMX ¢ HAUMEHbIIUX 3HaueHu GQyHkuuu. JlaHHas
cojliep)karelibHasl JIMHHUS BKJIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUU
BBITIOJIHATDh Pacy€Tsl 1Mo ¢opMmysaM, MpeoOpa3oBaHUS IENBIX, PAMOHATBHBIX,
VPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXKe BBIPAKCHUM,



coJlep)KalluxX cTerneHu M Jjorapumel. braromaps usyueHuto anreOpanyueckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIIEE  pPa3sBUTHE  AITOPUTMHYECKOIO U
aOCTPAKTHOIO MBIIIJIEHUST Yy4aluxcs, (OPMHUPYIOTCS HAaBBIKU JEIyKTUBHBIX
paccyxneHudd, paboOTel ¢  CHUMBOJBHBIMH  (opMamH,  MPEACTABICHUA
3aKOHOMEpPHOCTEM W 3aBUCHMOCTEH B BHJIE€ PAaBEHCTB W HEpPaBEHCTB. AjreoOpa
npegiaraeT 3(QQPEeKTUBHbIE HHCTPYMEHTBl I pPELIEHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKHU.

ConepxarenbHo-MeTOoAMYecKass JHHUA «DYyHKIUM ©u TpaduKu» TECHO
NEPEINIETaeTCs ¢ IPYTMMHU JIMHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
II0CJIEIOBATENBHOCTh U3Yy4YCHUS MaTepuaIa. N3yuenune CTEIIEHHO,
NO0Ka3aTeNbHOM, JIOTapU(PMUUECKONH U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOWCTB
U rpaMKOB, UCHOJIb30BaHUE (PYHKIUHU JJIs peuieHus 3ajad U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON MU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHaJIU30M,
TaK U C pElICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensiercs: GOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMK BEJIMYMHAMU, MCCIIEIOBAaTh IMOJYyYEHHbIE (YHKUUU, CTPOUTH HX
rpaduku. MaTtepuan 3Tol coaep>KaTeNbHON JTMHUYU HalleJIeH HA Pa3BUTHE YMEHUMN
Y HAaBBIKOB, IIO3BOJISIIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoit u cimoBecHoi. Ero m3ydenwue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO  MBIIIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenbHas nuHus «Hauvana mMareMaTnyeckoro aHajnz3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYrI KaK MAaTeMaTHYECKUX, TaK M IMPUKIAJAHBIX 3a/ad,
JOCTYIHBIX 00y4aroIUMCsl, y KOTOPBIX MOSIBJISIETCSI BO3MOXHOCTh UCCIIE0BATh U
CTpOUTh Trpapuku (yHKUUH, ONpeneisTh HX HauOOIbIINE W HaUMEHbILINE
3HAYEHUA, BBIYUCIATH IUIOMAAun QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MATEMAaTHYECKUX MOJENEH pealbHbIX CHUTyalUH,
HAXOXKJCHUS HAWIy4dlIero PEIICHMs] B IPHUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
SKOHOMMYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHalIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMaJIbHO-TOTHYECKOTO U KPEaTUBHOTO
MBIILJIEHUS, (OPMUPOBAHUIO YMEHHMH pacno3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HucKyccTBe. OOywaromuecss Y3HAIOT O
BBIIAIOLIMXCS PE3ysbTaTaX, IOJYYECHHBIX B XOJE€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas: TUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€OpeTMKO-MHOKECTBEHHBIE
IIPEICTABIICHUS [TIPOHMU3BIBAIOT BECh KypPC INKOJIBHOM MAaT€MaTHKU WM IIPEJIAraroT



Hanbosiee YHUBEPCAIbHBIN A3bIK, OOBEIUHSIIONINI BCE pa3esbl MaTEMaTUKH U €€
NPUIOKEHNUH, OHU CBS3BIBAIOT Pa3HblE MAaTeMaTHYECKUE NUCIUILIUHBI B €IWHOE
nenoe. [loaTomy BaKHO JaTh BO3MOYKHOCThH IIKOJBHHKY MOHMMATh TEOPETHKO-
MHO>KECTBEHHBI $I3bIK COBPEMEHHON MAaTeMaTWKH W HCIOJB30BaTh €ro s
BBIPAXXCHHS CBOUX MBICIICH.

B kypce «Anrebpa M Havaja MaTeMaTHMYECKOTO aHaJM3a» HPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTeMaTH4YEeCKOTO MOJEIMPOBAHUS, KOTOpPbIE TMPU3BAHBI
c(hOopMHUPOBATh HABBIKH MOCTPOCHUS MOJIEICH peanbHBIX CUTYaIUi, HCCIEA0BaHUS
3THX MOJeNied C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYeCKOTO aHalu3a U
UHTEPIIPETALNN MOJTYUYCHHBIX Pe3yJbTaToB. Takue 3aJaHus BILUIETEHBI B KaXKIbIH
U3 Pa3/iesoB MPOrpaMMBbl, IIOCKOJIBKY BECh MaTepUal Kypca IUPOKO UCIOIb3yeTCs
IUIsL peUIeHUs MPUKIAAHbIX 3a7ad. [Ipu pereHun peasbHbIX MPAKTUYECKUX 3a/1ad
yualiyecsi pa3BUBalOT HaOIIONATENIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIONB30BATh AHAIOTHIO, 0000IAaTh U KOHKPETU3HPOBATH
npobiiemy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJja4 OpraHu3yercsl B IMpolecce M3y4YeHHs BCeX TeM Kypca «Anredpa M Hadajia
MaTeMaTHYECKOr0 aHAIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEGBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4YeHHE Kypca ajreOpbl M Hadal MaTeMaTHYeCKOTO
aHaiM3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hemento B 10 kimacce u 3 daca B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus — 170 gacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucna 1 BBIYMCICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE JAPOOH, MPOIICHTHI,
OeCKOHEYHbIE  MepHoauYecKkre ApoOu.  ApupMeTHYEeCKHe  Omepaluu  C
panMoHAIBPHBIMU YHCIIAMU, TPE0Opa30BaHMsI YHCIIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IMYHBbIX OTpaciien
3HAHWUU U PEaIbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckrne ornepanud ¢ JeHCTBUTEIbHBIMU dYHCIaMu. [IpubmmkEHHBIC
BBIUNCIICHUS, IIPABUJIA OKPYTJICHHUS, TPUKUIKA U OLCHKA PE3YyJIbTaTa BBIYUCIICHUM.

Crenenb ¢ wmenbiM  nokaszareneM. CranpaptHas  Qopma  3ammcu
NeUcTBUTENbHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  GopMbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJ1ad U IPEICTABICHHUS
JIAHHBIX.

Apudmernyueckuii  KOpeHb  HaTypallbHOW  cTemeHu.  JleWcTBus ¢
apuPMETUYECKUMU KOPHSMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUA. HepaBeHCTBO, pelIeHMEe HEPaBEHCTBA.
Meton uHTEpPBAJIOB.

Petienue nenbix U ApoOHO-pAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienue nppaiinoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a/]a4
W 33]1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeabHOU KU3HH.

DyHKUMH U TPaPuku

Oynkuusi, crnocoObl 3amganus ¢yHkuuu. ['padux ¢yskuuu. B3anmbo
oOpaTHbIe (PYHKIIHH.

OO6nacth ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymn yskimm.
[TpomexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUM.

CrenenHas (yHKUMS ¢ HATypajdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOPHS 71-0i CTEIICHH.



Tpuronomerpuueckass OKpPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

HauaJyia MaTeMaTH4YeCKOI0 aHAJIHN3A

ITocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHusA MMOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATEIBHOCTH.

Apudmernueckas ¥ TeoOMeTpUIECKasi porpeccu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpHUYeCKOn
nporpeccud. Dopmyiia CIOXKHBIX NMPOLUEHTOB. Mcnonb30BaHWE MPOTPECCUU IS
pELICHUS PeabHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JTOTMKA

MHoskecTBO, onepanuu HajJ MHoOecTBaMM. Jluarpammsel Jitnepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara sl OMUCAaHUS pPeabHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYyTUX YYCOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucna 1 BBIYMCICHUSA

Harypanbnblie u nensie yncna. [Ipu3zHaku Je1MMOCTH LEbIX YUCe.

CreneHb ¢ pallMOHANIBHBIM TOKa3zaTeraeM. CBOWCTBA CTENECHM.

Jlorapudm yncna. JlecaTuyHbIe U HaTypajIbHBIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BBIPAXKEHUM, COACPIKAIIUX JTOTApU(PMBI.

[IpeoOpa3oBaHue BBIPAXKECHUM, COAEPXKAIIMX CTEINEHU C PalMOHAIBHBIM
IIOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHHU. PellleHre MpUKIIagHbIX 3a7a4 C ITOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPABHECHHM.

CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pas3IMyHbBIX o0JacTel HayKd M peallbHOU
KU3HU.

DOyHKUUM U TpaPuKu

Oyukrus.  [lepuonmnueckne  dyHkuun. [IpomMexyTku  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBI GyHKuud. HaunOonbliee 1 HamMmeHblee
3HaueHue (PYHKIMHU HAa IPOMEXKYTKE.

Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TPapUKU.

[ToxazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TPa(UKH.



Hcnonb3oBanue rpadukoB PyHKIIUNA 71l PEIICHHsS] YPABHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonw3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHMS MPOIECCOB MU
3aBHCHMOCTEH, KOTOpbhIE BO3HUKAIOT MPH PEIICHWH 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havasia MaTeMaTH4€eCKOr0 aHAJIN3a

HenpepsiBable pyHKImMu. MeToa HHTEpBAJIOB JJI PEIICHUS] HEPABEHCTB.

[TpousBoanas  ¢yukuuu. ['eomerpuueckuid W (QU3UYECKUNA  CMBICIT
IIPOU3BOTHOM.

[IpousBoaHble  dnMeMEHTapHBIX  QyHKIUHA.  DOpMynbl  HAXOXKIACHUS
MPOU3BOJHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIIUH.

[TpumeneHue Mpou3BOAHON K MCCIEI0BAHMIO (DYHKIMI HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHne HauboIbIIero 1 HAaMMEHbILEro 3HaueHus (PyHKIIMU Ha
OTpE3KE.

[IpuMeneHne NPOU3BOAHOM Il HAXOXKACHUSA HAWIY4IllEero pElIeHUs B
NPUKIAIHBIX 3aJayax, s ONpPEAENICHHs CKOPOCTH Ipolecca, 3aJaHHOIO
bopmyoii unu rpaduKom.

[TepBooOpaznas. Tabnuia nepBoOOpa3HBIX.

Wuterpan, ero reomerpuueckuili u (usnueckwii cmbIca. Beraucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue ydebHoro mpenMera «MaremaTtnka» JOKHO 00€CIIeUnBaThH
JOCTIKEHHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX JTUYHOCTHBIX,
METaIpeJAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTrka» XapakTepU3yIOTC:

['paxxtaHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUaIOIIET0Cs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GyHKUMUSAMHY 1 Ha3HAYCHUEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaXKJaHCKOW UICHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEU POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM PUMEHEHUEM JOCTHKECHUN HAYKU U 1€ TEIbHOCTBIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad4, peLICHUN, pacCyXJIeHUN;
BOCIPUMMYHUBOCTHIO K MATEMaTUYE€CKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHIATHU U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-03J0OPOBUTEIBHOM
NEeATENbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pa3auuHbiM  cepaM  NpPOPECCHOHAIBHON  JEATENBHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILATh OCO3HAHHBIA BBHIOOP
Oyaymeil mnpodeccuu © peann3oBBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHMYecKOMy OOpa3oBaHHIO U
caMO0Opa30BaHUI0 Ha NPOTSHKEHUM BCEW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PELICHUH IIPAKTUYECKUX 3a/1a4 MaTEMaTUYCCKON HAIPABICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYphl, MOHWMAHHUEM BIIUSHUSA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE IIPUPOJHOU M COLUAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOTO  XapaKTepa JKOJOTMYECKUX MpodieMm;
OpHMEHTAlMEd Ha INPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JUI PELICHUA 3a1ad B
00JIaCTU  OKpYXaroled Cpelbl, IJAaHUPOBAHUS MOCTYIKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEICTBUMN JUIs1 OKPYKAIOIIEN CPELBI.

[{leHHOCTH HAYYHOTI'O ITO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEUECKOH AESTeNbHOCTH, JTAamloB €€
pa3BUTHA M 3HAYMMOCTH JUIA PAa3BUTHUS LWBWIM3ALMM;, OBJIAACHUEM SI3BIKOM
MAaTeMaTUKM M MAaTeMaTUYECKOW KyJIbTypOHW KakK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH INPOCKTHYI) M MCCIEAOBATEIbCKYIO JESATEIbHOCTD
WHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHOIMU  OClCNUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OeliCMBUIMU.

1)  VYuusepcanvnvie = noznasamenvmvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (0ceoenue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBbie noruuyeckue JeUCTBUA:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIC MPU3HAKA MAaTEMaTUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ONpe/eNICHUs] TOHATHW; YCTaHABIMBATh CYIICCTBCHHBIH  MpPH3HAK
KJaccu(uKaluy, OCHOBaHUS JUisi O0OOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IPOBOAMMOTO aHAIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBAaTh U  NPeoOpPa3OBbIBATh  CYXKIACHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AVMHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUHsl B (akTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHHIX;
npemjiaraTb  KpUTEPUM  JUIS  BBIABICHMS ~ 3aKOHOMEpPHOCTEN U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALMIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIbI;

BBIOMpATh croco® penieHus yd4eOHOM 3agauv (CpaBHMBATh HECKOJIBKO
BAapUAHTOB pEIIeHUs, BBHIOMpAaTh Haubosiee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPUEB).

bazoBrie ncciieqoBaTeNIbCKHUE JICHCTBHS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynIupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPodIEeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMI0, MHECHHE;

IPOBOJNTH CaMOCTOSITENIEHO CTJIaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEM MaTeMaTH4YecKOoro
00BbEeKTa, SIBJICHHS, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEM MEXIY
00BEKTaMU, SIBIICHUSMH, IIPOIIECCAMU;

CaMOCTOSITENIHO (POPMYITHPOBATH OOOOIIEHUS! U BBIBOABI 10 Pe3yJIbTaTaM
NpOBEAEHHOTO HAOIIOZCHUS, MCCIEI0BaHMs, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BbIIBUIATH
NPEIOI0KEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIOBUSX.

Pabota ¢ undopmanueii:

BBISIBIIATE NepunuTel nHPOpMAIIUU, JAHHBIX, HEOOXOIUMBIX JJISI OTBETA
Ha BOTIPOC U JIUTS PEIICHUS 3a7a49H;

BBIOMpAaTh  MHGOPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM MPEACTABICHHS;

CTPYKTYpHpOBaTh WH(POPMAIHIO, IPEACTABIATh €€ B Pa3IHUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUUuecKH;



e OIICHUBATh HaAEKHOCTD nHpopMau (o) CaMOCTOSITEIBHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHble  Oelicmsus, 0becneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.

OOmieHue:

e BOCHPUHUMATH H (OPMYJHUPOBATH CYXKISCHHUS B COOTBETCTBHH C
YCIIOBHSIMHU M IEJIIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, J1aBaTh IMOSCHECHHS I10
XOJly peIeHus 3a/1a4ui, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

e B X0JI¢ 00CYKJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
POoOJIEMBI, pelIacMoM 3aJ1a4uM, BHICKA3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
PCIICHMS; COIMOCTaBIATh CBOM CYXJICHHS C CYXJICHHSAMHU JPYTHX
YYaCTHHKOB JHaiora, OOHapy>KWBaTh Pa3IMude U CXOJCTBO ITO3HMIIMH; B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

e TMPEACTABIATH  pE3yJbTaTbl  PELICHUS  3aJadd,  DKCIIEPHUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpynHM4YECTBO:

e TMOHMMAThb W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOH |
WHAMBHUIyaJIbHOM pabOoThI MpHU pelIeHUH Y4eOHbIX 3a/1a4; IPUHUMATh 1IeJb
COBMECTHOH JACSITENbHOCTH, IJIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOCH;

e YYacTBOBATh B IPYMIOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHU,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPIAMHHUPOBATh CBOM JICHCTBUS C JPYIMMH 4WICHAMH KOMAaH]IBI;
OLIEHMBATh Ka4eCTBO CBOETO BKJIaga B OOIIMN MPOAYKT MO KPUTEPUSM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yhueepcanvnvie  pecynamueHble Oeticmaus, obecneuusaom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzauusi:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3aJlau, BRIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

e BJIAJACTh HaBBIKAMU I[IO3HABATEIbHOW pe(pIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —Mpolecca |
pe3ysbTara penieHus MaTeMaTHYeCKOH 3a1auH;



e TNPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PELICHUHU
3a7a4d, BHOCUTb KOPPEKTHBBI B JIEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IENH W YCJIOBHUSIM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUSI WIM HEJOCTHXKEHUS PE3yJIbTAaTOB JAECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEIAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHAIU3a»
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHs AOKHO 00eCredynBaTh JOCTHXKEHHE
CJIEYIOIINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KVIACC

Yucna 1 BBIYMCICHUSA

OnepupoBaTh MOHATUAMH: pPALMOHAIBHOE U JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U JIeCATUYHAs JPOOb, IPOLEHTHI.

Beimonuate  apudMernyeckue — omepaldd € PAlMOHAJIBHBIMU U
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonsaTs npubankEHHbIE BRIYUCICHUS, UCTIONB3YS MpaBUia OKPYTICHUS,
JIeNaTh NPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh NOHATUSAMU: CTENEHb C ILEJIBIM IOKa3aTeleM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCH EHCTBUTENIBHBIX YMCEIN AJISl PeIICHUs
MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBatTh MOHATUSMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO YIJIA;
UCIIOJIB30BaTh 3aIMCh MIPOM3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHITHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE,
panMoHaIbHOE, UPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUECKNE YPABHEHHUS.

BoinoniHATh peoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W UPpPalUOHATBHBIX
BBIDAKEHU W pellaTb OCHOBHBIE  THUIIBI  LIEJbIX, PALUOHAIBHBIX U
VPpalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[TpumMeHATh ypaBHEHHS U HEPABEHCTBA JUI PEIIEHUS MaTEMaTUUYECKUX 3a]1a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTe HAYKH U peabHOU KU3HH.



MopenupoBaTh pealibHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATH
BBIDAKEHUSI, YpAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHIO 3ajaud, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arapara anreopsbl.

DOyHKUUM U rpadPuKu

OmnepupoBaTh MOHATUSAMH: (PYHKITUS, CIIOCOOBI 3amaHus (DYHKIMH, 00IacTh
OTIpeNIelICHUs U MHOXKECTBO 3HA4YeHHM (QyHKIWU, Tpaduk (QyHKIUH, B3aUMHO
obpaTHble (DYHKITUU.

OnepupoBaTh TOHATUSAMHU: YETHOCTP W HEYETHOCTh (DYHKIMHM, HYIH
GyHKIIUH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 71 pelIeHNs YpaBHEHUH.

Crpoutb M uuTaTh rpaduku TUHEHHON (PYHKIMU, KBAAPATUYHON (DyHKIIMH,
CTENEHHOUN (PYHKIIUU C IEJIBIM MTOKA3aTeIeM.

Hcnonw3oBath rpadukyd QyHKIMA Ui UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEH TIPU PEIICHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEabHOU
YKU3HU, BBIpakaTh GOpMyJIaMu 3aBUCHMOCTH MEK/y BEIIMUNHAMHU.

Havana MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh TOHATUSAMHU: IOCIEIOBATEIBLHOCTh, apU(pMeTHUECKas W
reoMeTpuUecKas MpOrpeccu.

OnepupoBaTh TMOHATUSAMH: OECKOHEUHO YOBIBAIOMIAs T'€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIoIIe reOMEeTpUUECKON IPOTPECCHH.

3anaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCUIA IS PEIICHUs
peaNbHBIX 3314 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JTIOTMKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIlEpaIllMU HaJ MHOXKECTBAMH.

Hcnonb3oBaTh  TEOPETHUKO-MHOKECTBEHHBIA — ammapar JJig  ONHCAHUs
peaNbHBIX TPOIECCOB W SBJICHHWMA, NMPU PEIICHHH 3a7ad W3 JAPYTHX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TMOHSATUSIMH: ompejieNeHre,  Teopema,  CIIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucjaa v BbIYHCTIEHUA

OnepupoBaTh NOHATHUSMH: HATYPAIbHOE, LEJIOE€ YHUCIO; HCIOIb30BaTh
MPU3HAKKU JICJIMMOCTH LIEJIbIX YUCEJ, PA3JIOKEHHUE YHCJIAa HA MPOCThIE MHOXKUTEIU
JUIA pEIIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIEHD C PAIMOHAIIBHBIM MTOKA3ATEJEM.

OnepupoBaTh TMOHATHUSAMU: Jorapu(PM UYKCTa, NECATUYHBIC W HATypajbHBIC
aorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTh  CBOMCTBa CTENEHW JJIg [peoOpa3oBaHMsI  BBIPAKECHUI;
ONEPUPOBATh NOHATUAMM: IOKA3aTEIbHOE YPAaBHEHHWE WU HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUS  BBIPAKECHMI, COAEPKAIIMX JIOTapu(pMBI,
ONEpUPOBATH MOHATUAMMU: JIOTAPU(PMHUUECKOE YpPaBHEHHUE U HEPABEHCTBO; PeIlaTh
OCHOBHBIE THUIIBI JIOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemeHus: mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMH: CUCTEMA JIMHEHMHBIX YPABHEHHW M €€ pElIeHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS IIPAKTUYECKUX 3a7a4.

HaxomuTp pelnieHus mpocTEeUIInX CUCTEM M COBOKYMHOCTEN pPallMOHAIBbHBIX
YPaBHEHHI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyallud Ha $3bIKE anre0pbl, COCTaBIATh
BBIDAXKCHUS, YPAaBHEHMS, HEPABEHCTBA MW CHUCTEMBbI II0 YCIOBHMIO 3a/JayH,
UCCIIEJIOBATh MIOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM alllapara ajareopsl.

DyHKUMH U TPaPuku

OnepupoBaTh MOHATUSAMU:  IepuoAnYecKas  (QYHKLUHS, [POMEXYTKH
MOHOTOHHOCTH (YHKUIMH, TOYKH OKCTpeMyMa (YHKIHH, HauOoybliee U
HauMEHblIee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JUIA
UCCle0BaHus PYHKIUH, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMU: TpadUKH TOKA3ATENbHOM, JiorapupmMuueckon u
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPAMHATHOW MJIOCKOCTH U
WCIIOJIB30BaTh JJIsl PEIICHNS] YPAaBHEHNN U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX I PELIECHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnonb3oBaTh rpadukd (QyHKIUN Ui HCCIEOBAaHUS MPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

HayvaJsia MaTeMaTH4eCKOI0 aHAIHU3a

OnepupoBaTh MOHATUSIMH: HETIPEPbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIIHH,
UCIIOJIb30BaTh TEOMETPUUYECKUM 1 (PU3UUECKUI CMBICI MPOU3BOIHOM I pelIeHuUs
3a/1a4.

HaxoauTs npon3BoAHbIE AIE€MEHTAPHBIX (QYHKIIUH, BBIYUCIATH POU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHI.

Hcnonp30BaTh NPOM3BOIHYIO JISl UCCIIENOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSThH PE3yJIbTAThl UCCIIEIOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSIMHU: TMEpPBOOOpa3Has M  MHTErpajg; MOHMMATh
reOMEeTPUYECKUN U (PU3UUECKUN CMBICI HHTErpaa.



HaxonuTte mepBooOpa3Hble dIEeMEHTAPHBIX (DYHKITNI; BBIYUCISTH WHTErPajl
o ¢popmyiie Herorona—JleiiGuura.

PemaTe mpukiagHbie 3a7a4d, B TOM YHCJIE COIMAIBHO-DKOHOMHYECKOTO M
duznyecKoro xapakrepa, CpeJICTBAMI MaTEMaTUIECKOTO aHAIHN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMMbl

MHoO)kecTBa palMOHAJIbHBIX U
NEeNCTBUTENBHBIX Uyncell. PalimoHanbHbBIE
YpPaBHEHUS U HEPABEHCTBA

®Oynkiun u rpaguku. CTeneHsb ¢ 1enbM
MIOKa3aTeseM

ApudpmeTnieckuii KOpeHb N—OW CTENEHH.
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
®opMyiibl

TPUrOHOMETpUU. TpUroHOMEeTpUUYECKHe
YpaBHEHHUS

ITocenoBaTeabHOCTH U IPOTPECCUH
[ToBTOpenue, 0000MIEHNE, CHCTEMATH3AIIHS
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4yacoB

Beero KonTpoibHbIe
padoThI
14 1
6
18 1
22 1
5
3 1
68 4

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE

(uu¢possbie)
o0pa3oBaTte/ibHbIE

pecypcbl

14

18

22



N N D A

11 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

CreneHs ¢ palMOHAIBHBIM [TOKA3aTEJIEM.
[TokazarenbHas pyHkuus. [lokasarenbHble
YPAaBHEHUS U HEPABEHCTBA

Jlorapupmuueckast GyHKIIHS.
Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

TpuronomeTrpruyeckue GyHKIUN U UX
rpaduku. TpuroHomerpuyeckue
HEpPaBEHCTBA

IIpousBoaHas. [IpumeHneHne mpou3BOgHOM
WHTerpan u ero npuMeHeHus

Cucrembl ypaBHEHUN

HatypanbHble 1 nensle yncia

[ToBTOpeHME, 0600IICHNE, CHCTEMATH3AITUS
3HaHUHU

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbBbIE
(uu¢possbie)
o0pa3oBaTte/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
KonnyectBo yacos DJICKTPOHHBIE

Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3YYeHUS o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcsl
MHoecTBO, ONepaliy HaJl MHOKECTBAMHU. 1 0 0 1
Juarpammsl Diinepa—Benna 02.09.2023

Pammonansabie ynciaa. OOLIKHOBEHHEIE U

€CATUYHBIE APOOH, IPOIIEHTHI, 1 0 1 1
A AIPOUH, TIpott 06.09.2023
OeCKOHEYHBIE IEPUOANUECKHE JPOOH

Apudmerndeckue onepanum ¢

aIMOHAILHBIMHA YHCJIAMH, 1 0 1 1
patl 5 09.09.2023
npeoOpa3oBaHMs YUCIOBBIX BHIPAKCHUI

[Ipumenenue npobeit 1 TPOLEHTOB IS
pelieHust MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peaJbHOU 13.09.2023
KU3HU

[Ipumenenne qpob6eit v MPOIEHTOB IS
pelieHust MPUKIAIHBIX 33124 U3
Pa3IUYHBIX OTpaciiell 3HAHUI U peaTbHOMI 16.09.2023
KU3HU

JleficTBUTENIbHBIC YKCIIa. PalloHanbHbBIE U
HppalMOHAJIbHBIE YHMCIIa 20.09.2023
Apudmerrueckue orneparuu ¢
NEUCTBUTENLHBIMH YHCIaAMHU 23.09.2023

ToxkmecTBa U TOXIECTBEHHBIE 1 0 1 1



10

11

12

13

14

15

16

17

18

19

npeoOpa3oBaHus

[TpubnuxEHHBIC BEIYMCIICHUS, TPABUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

VYpaBHeHHE, KOPEHb YPaBHEHUS

HepaBeHCTBO, penieHue HepaBeHCTBA

Mertox nHTEpBANIOB

Pemenue nenpix 1 [poOHO-PaIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

KonTponbhas pabora o teme "MHokecTBa
palOHaIbHBIX U JEHCTBUTEIBHBIX YHCET.
PanmonanbsHbie ypaBHEHUS! 1 HEPABEHCTB"

OyHKIMA, CTIOCOOBI 3aaHus (PYHKITUH.
B3aumHo oOpaTHbIe QyHKIUU

I'padpux pynkuuu. O61acTb onpeaeaeHus
Y MHOXKECTBO 3HaueHu ¢pyHkuuu. Hymun
¢ysHkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

UéETHbie 1 HeUETHBIC PYHKITUN

CreneHb ¢ 1eJIBIM IT0Ka3aTeIeM.
CrannaptHas popma 3anucu
JNEUCTBUTEILHOIO YHCIIa
Hcnonp3oBanue noaxoasimeit Gopmbl
3aMUCH IEUCTBUTENBHBIX YHCEIT JIst
pelieHust MPaKTUYECKUX 3a/1a4d U

27.09.2023

30.09.2023

04.10.2023

07.10.2023

11.10.2023

14.10.2023

18.10.2023

21.10.2023

25.10.2023

28.10.2023

08.11.2023

11.11.2023



20

21

22

23

24

25

26

27

28

29

30

31

32

IIPEICTaBICHNS JaHHBIX

Crenennasi pyHKIHUS C HATYpPAJIbHBIM U
LeabIM NokasareneM. E€ cBoiicTBa u
rpadux

Apudmernueckuit KOpeHb HaTypaIbHON
CTETICHH

ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTCTICHH

CBoiicTBa apu(hMETHUECKOTO KOPHS
HaTypaJIbHOM CTENIEHU

CBoiicTBa apu(hMeTHUECKOT0 KOPHS
HaTypaJbHON CTETICHH

CaoiicTBa apu(pMETUUECKOTO KOPHS
HaTypajJbHOW CTETICHU

JleiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—OM CTENEHN

JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU
N—OW CTENEHU

JeiicTBus ¢ apu(pMEeTHIECKUMU KOPHIMH
N—OH CTENEHN

JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—OM CTENeHU

JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU
N—OW CTENEHU

Pemrenne nppanOHaIBHBIX YPaBHEHUN U
HEPABCHCTB

PewreHne nppalOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

22.11.2023

25.11.2023

29.11.2023

02.12.2023

02.12.2023

06.12.2023

09.12.2023

13.12.2023

16.12.2023

20.12.2023

23.12.2023

27.12.2023

30.12.2023



33

34

35

36

37

38

39

40

41

42

43

44

Pemenue nppanyoHanbHbIX YpaBHEHUN 1
HEPaBEHCTB

PewreHne nppalMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

Pemienue uppanmoHanbHbIX YpaBHEHUH U
HEpaBEHCTB

CgoiicTBa u rpadUK KOPHS N-0i CTETICHU

CaoiicTBa u rpaduk KOpHS N-0if CTENIeHN

KontponbHas pabota o teme

"ApudmMeTHuecKkuii KOpeHb N—Oi CTETICHH.

WppannonanbHble ypaBHEHUS U
HepaBeHCTBa"

CuHyc, KOCHHYC U TaHT'€HC YHCIOBOTO
apryMeHTa

CuHycC, KOCHUHYC U TAaHT'€HC YHCIIOBOTO
apryMmeHra

ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOIO apryMEHTa

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb,
oTpeJieIeHue TPUTOHOMETPHYECKUX
(bYHKIMI 9UCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
OTpeJieIeHue TPUTOHOMETPHYECKUX
(YHKIMI 9HACIIOBOTO apryMEHTa

10.01.2024

13.01.2024

17.01.2024

20.01.2024

24.01.2024

27.01.2024

31.01.2024

03.02.2024

07.02.2024

10.02.2024

14.02.2024

17.02.2024



45

46

47

48

49

50

51

52

53

54

55

56

57

58

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITbI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIpaKCHUN

[IpeoOpa3oBaHue TPUrOHOMETPHUUECKUX
BBIPAKEHU I

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAYKECHU I

[IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIpaKCHUN

[IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKEHU I

Pemienue TpuroHOMETpUYECKUX YpaBHEHUI

PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM

Perienne TpUroHOMETPUUECKUX YPAaBHEHUH

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUN

PemreHne TpUroHOMETPUYECKUX YPABHEHUM

28.02.2024

02.03.2024

06.03.2024

09.03.2024

13.03.2024

16.03.2024

27.03.2024

30.03.2024

03.04.2024

06.04.2024

10.04.2024

13.04.2024

17.04.2024

20.04.2024



59

60

61

62

63

64

65

66

67

68

Pemienue TpuroHOMETpUYECKUX YpaBHEHUI

KonrtponsHas padora no teme "®dopmyIs
TPUTOHOMETpUHU. TpUroHOMETpUYECKUE
ypaBHeHUs"

ITocnenoBaTeaLHOCTH, CIIOCOOBI 3a0aHUs
nocJienoBaTeiIbHOCTEN. MOHOTOHHBIE
OCJIEIOBATEILHOCTH

Apudmerndeckas u reoMeTpudecKas
nporpeccuu. Mcnonp3oBaHue Nporpeccuu
JUISl PELICHUs peabHbIX 33134
MIPUKIIQJHOTO XapaKTepa

beckoHeuHO yObIBaroIasi reoMeTpudecKast
nporpeccus. CyMMa 6€CKOHEUHO
yOBIBaroIeil reOMeTpUYECKOM MPOrpeccuu

dopmyia CIOKHBIX TPOLIECHTOB

dopmyiia CIIOKHBIX TPOLIEHTOB

O0006111eH1E, CUCTEMATH3AlIU 3HAHNH 3a
Kypc anreOpbl M Hayal MaTeMaTH4YeCKOTro
agann3a 10 kimacca

HroroBas koHTpoabHas paboTa

O0001menue, cucTeMaTH3aldsI 3HAHUH 3a
Kypc anreOpsl ¥ Hadal MaTeMaTHIeCKOTO
ananusa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10

68

16

24.04.2024

27.04.2024

08.05.2024

11.05.2024

15.05.2024

18.05.2024

22.05.2024

25.05.2024

29.05.2024



I[TPOIT'PAMME



11 KVIACC

Ne
n/n

— O o0 3 O

12

13
14

Tema ypoka

CrermneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
CBoiicTBa CTEIIEHU

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
paloHaIbHbIE CTENIEHU

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
paloHaIbHbIE CTETICHH

[TpeoOpazoBaHUe BEIPAKCHHM, COISPIKALITIX
palroHaIbHBIC CTCIICHH

[Toka3atenbHbIE ypaBHEHHs U HEPABEHCTBA
[Toka3zarenbHBIC ypaBHEHHS U HEPAaBEHCTBA
[Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA
[Toka3arenbHbIE ypaBHEHHs U HEPABEHCTBA
[Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA
[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

KonTponbHas pabora no teme "CreneHs ¢
palMOHATILHBIM [TOKA3aTEIEM.

[TokazaTenpHas ¢pynknms. [lokazarensHbIe
ypaBHEHUS U HEpaBeHCTBA"

Jlorapudm yucna

JlecsaTuHble U HATypalbHbIE JIOTapU(PMBI

KoanuecTBo 4acos

Bcero

U UG N U G S

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
uugpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



15

16

17

18

19

20

21

22

23

24

25

26

27

28

[IpeobOpazoBanme BBIpaXEHUH, COIEPKAIINX
jorapu@msl

[TpeoOpa3oBaHue BBIPAKESHHA, COIEPIKALITIX
norapudmbl

[TpeoOpa3oBaHue BbIpaXKEHHA, COIEPIKALITIX
norapu@msl

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
sorapudmpl

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckne ypaBHEHUS U
HEpPaBEHCTBA

Jlorapudmuueckne ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmmueckas GpyHKus, €€ CBOWCTBA U
rpaduk

Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U
rpaduk

TpuronomeTrpudeckue QyHKIIH, UX
cBoiicTBa U rpaduxu

Tpuronomerpuyeckue GyHKINH, UX
cBoiicTBa U rpaduxu

TpuronomeTpuyeckue QyHKIHH, UX
CBOMCTBA U TpauKu

TpuronomeTrpudeckue QyHKINH, UX
CBOICTBA U IpauKu



29

30

31

32

33

34

35

36

37
38

39

40

41
42

[TprMepBl TPUTOHOMETPUYECKHUX
HEPABCHCTB

[TprMepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

[TprMepbl TPUTOHOMETPUYECKHUX
HEPABEHCTB

[TprMepBl TPUTOHOMETPUYECKHUX
HEPABCHCTB

Konrponsnas pabora o Teme
"Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
HEPAaBEHCTBA. T pUrOHOMETPUUYECKHE
(GYHKIMH 1 UX

rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

HenpepbiBHbIE QyHKINT

MeTton MHTEpBaOB ISl pEIICHUS
HEPABEHCTB

Meton MHTEpBAIOB ISl pELICHUS
HEPABCHCTB

[TpousBoaHas pyHKIMH

[TpousBoHas GpyHKIUH
['eomeTpuueckuii 1 PU3NYECKUI CMBICI
MIPOU3BOAHOMN

['eomeTprueckuil U GU3NIECKUNA CMBICI
MIPOU3BOAHOMN

[Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

[Tpon3BoIHBIE IEMEHTAPHBIX (PYHKIUI



43

44

45

46

47

48

49

50

51

52

53

54

[Tpou3BoHAs CyMMBI, IPOU3BEICHHS,
YaCTHOTO (yHKIIHHA

ITpon3BoaHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO (PyHKIUI

[Tpon3BoiHas CyMMBI, IPOU3BEICHHUS,
4acTHOTO (DYyHKIMH

[IpumeneHnue nporu3BOIHOMN K
UCCIIEIOBaHUIO (GYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHOM K
HCCJIEIOBaHUIO (YHKIMI1 HA MOHOTOHHOCTh
1 DKCTPEMYMBI

IIpuMeHeHne NpoU3BOJHON K
UCCIIEIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Iprmenenne nporu3BOIHON K
UCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUU Ha OTPE3KE
Haxoxnenne HanOOobIIEero ¥ HANMEHBIIETO
3HaYeHUs (PYHKIIMH Ha OTPE3Ke
Haxoxnenne HauGobIIero 1 HAUMEHbIIETO
3HA4YeHUs PYHKLIUHU HAa OTPE3Ke
Haxoxxnenne HanOobIIEero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUU Ha OTPE3KE

Haxoxnenne HanOOoJIbIIEro 1 HAaUMEHBIIIETO
3HaYeHUs (PYHKIIMH Ha OTPE3Ke



55

56

57

58
59

60

61

62

63

64

65

66

67
68
69

Haxoxaenne HauboIbI1ero 1 HaMMEHbILIEr0
3HaYeHUs (PYHKIIMH Ha OTPE3Ke

[IprmeneHnne nporu3BOIHOM ISt
HAXO/ICHUS HAWTYYIlIEro PEIICHUs B
MPUKJIAIHBIX 3a/1a4aXx, JUIsl ONPEICICHHS
CKOPOCTH TMPOIIECcca, 3aJJaHHOTO (HOPMYJIIOi
Wi rpaduKoM

Konrponsnas pabora o Teme
"IIponsBoaHas. [Ipumenenue npou3BoaHoOR"

[TepBoobOpasnas. Tabmuma nepBooOpa3HbIX
[TepBoobOpa3nas. Tabnuna nepBooOpa3HbIX

WuTerpan, reoMmeTpudeckuil U GU3NIECKUi
CMBICJI HHTETpaIa

WHuTerpain, reoMeTpudeckuii U GU3NISCKUN
CMBICIT MHTETpajia

WuTerpain, reomeTpuyecKkuii 1 PU3nIecKuil
CMBICJI HHTETpasa

Brrunciienue unaTerpana mno gpopmyie
Hrrorona—JleiiOnumna

Brrurcnenue uHTErpasia mo Gopmyiie
Herorona—JleiiOaumna

Brrurcnenue uHTerpana mo popmyiie
Herorona—JleiitOuuma

Brruunciienue unaTerpana mno gpopmyie
Hrrorona—JleiiOnumna

CucreMbl TUHEUHBIX YPaBHEHUH
CucreMbl TUHENHBIX YPaBHEHUN

Pemenne nmpukiaaHbIX 3a/1a4 C TOMOIIBIO



70

71

72

73

74

75

76

77

78

CHUCTEMBI JINHEHHBIX YPaBHEHU

PeleHne nmpukilagHeIX 3a/1a4 ¢ IIOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUI

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palOHaIbHbBIX, UPPALMOHAIBHBIX,
NOKa3aTesbHbIX, JIOrapu(HPMUIECKUX
YPaBHEHUI U HEPaBEHCTB

CucrteMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTesbHbIX, JIOrapu(HPMUIECKUX
yYpaBHEHH U HEPaBEHCTB

Cucrtemsl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHATIBHBIX, UPPALIUOHATIBHBIX,
NOKa3aTesbHbIX, JIOrapu(HPMUIECKUX
yYpaBHEHHI U HEPaBEHCTB

CucTeMbl 1 COBOKYITHOCTH HEJBIX,
palMOHABHBIX, HPPAIIMOHANBHBIX,
NOKa3aTeNbHBIX, JIOTapH(PMUIECKUX
yYpaBHEHUI U HEPABEHCTB
Hcnonp3oBanue rpadukoB GyHKIUN A7
pelIeHus ypaBHEHUH U CHCTEM
Hcnonp3oBanue rpagKoB QyHKIMN TS

pelIeHUs] ypaBHEHUN U CUCTEM

[IpumeneHnue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a/a4 U 3a]1a4 U3 pa3IUIHbIX 00IacTei
HAYKHU U PEaIbHOM JKU3HU

Kontponbnas padota o teme "MuTerpan u
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ero npuMeHeHus. CUCTeMbl ypaBHEHUN"

HarypanbHble 1 Lesnble yucna B 3aga4ax U3
peabHON KU3HU

HatypanbHble 1 enble 4ncia B 3a7a4ax U3
peabHOU KU3HU

HarypanbHbie u 11e51ble 9rciia B 3a7a4ax u3
peanbHOM KU3HU

[Ipu3Haku AENMMOCTH LETBIX YUCE
[Tpu3HaKy AETMMOCTH LIETBIX YUCE
[Ipu3Haku AENMMOCTH LETBIX YUCE

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHWH. YpaBHEHUS

[ToBTOpeHue, 0000mEeHNE, CUCTEMaTH3aIHS
3HaHWM. Y paBHEHUS

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIHS
3HAHUH. Y paBHEHUS

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaAHUU. Y paBHEHUS

[ToBTOpeHue, 0000mEeHNE, CUCTEMaTH3aIHS
3HaHWM. Y paBHEHUS

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIHS
3HAHUH. Y paBHEHUS

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncTBa

[ToBTOpeHue, 0000mEeHNE, CUCTEMAaTH3aIHS
3HaHuil. HepaBencrsa

[ToBTOpeHnue, 06001IeHNE, CHCTeMaTH3alus



3HaHui. HepaBeHncTBa

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIIUs

94 - 1
3Hanuil. HepaBencrsa

95 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CUCTEMBI ypaBHEHUN

96 [ToBTOpeHME, 0000IIEHNE, CHCTEMATU3AIINS |
3HaHUW. CUCTEMBbI YpaBHEHUI

97 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIlUs 1
3HaHui. OyHKIHUH

08 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. OyHKIKH

99 HtoroBas KOHTpoJbHAs paboTa 1

100 HtoroBast KOHTpoNbHAs paboTa 1
O06006111EH1E, CUCTEMATH3aLMs 3HaHUH 3a

101 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIECKOTO 1
aHanu3a 10-11 kmaccos
O0001Ienne, cuCTEMaTH3aIMs 3HAHUH 3a

102 Kypc ayireOpbl U Ha4aJl MAaTeMaTU4eCKOTO 1

amanm3a 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102






YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

MaTeMaTHKa: aJireOpa U Hadaia MaTeMaTndeckoro ananmsa. 10 kmacc: yueo. mis
o01eo0pa3oBar. opranuzamuii: 6a3oBeiid 1 yriry0s. yposau/ FO.M. Komnsrus,
M.B. TkaueBa,H.E. ®enopora, M.W. lllabyuun, 10-e u3x., crep. M.

[Ipocsenienue, 2022.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Pemry EI'D
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